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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer, so the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] Storage characterized by forming phosphorus glass membrane in a 

ferroelectric film front face, and changing. 

[Claim 2] Storage characterized by forming phosphorus glass membrane in a 
ferroelectric film side face at least, and changing. 

[Claim 3] A ferroelectric film front face at least is storage characterized by being 
rough structure. 



(Translation done.] 
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♦ NOTICES ♦ 

JPO and NCIPI ar« not responsible for any 
damages caused by the use of this translation, 

1. This document has been translated by computer. So the translation may not 
reflect the orlEinal orecisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the invention] 
[0001] 

[Industrial Application] This invention relates to the storage film configuration and 
storage membrane structure of storage which consist of the terroelectric film 
[0002] 

[Description of the Prior Art] Ferroelectric film, such as titanic-acid zirconium lead 
(PZT), is inserted with a platinum membrane electrode etc., It Is formed, and 
usually changed as the storage which consists of the ferroelectric film was 
conventionally shown in R.Womack, D.Tolsh, ISSCC Technical Digest, 242 (1989), 
etc. 
[0003] 

[Problem(s) to be Solved by the Invention] However, according to the above- 
mentioned conventional technique, it deteriorated by rewriting whose counts of. 
storage, such as ferroelectric film, such as titanic-acid zirconium lead (PZT), are 
about at most 1 million times, and the technical problem that a storage life was an 
at most two-year about room occurred. 

[0004] This invention alms at aiming at the count of storage of storage and the 
improvement in a storage life which solve the technical problem of this 
conventional technique and consist of the ferroelectric film 
[0005] 

[Means for Solving the Problem] that this invention forms phosphorus glass 
membrane in (1) ferroelectric film front face about storage in order to solve the 
above-mentioned technical problem and to attain the above-mentioned purpose, 
and (2) — forming phosphorus glass membrane In a ferroelectric film side face at 
least, and (3) ~ means, such as making a ferroelectric film fi-ont face into rough 
structure at least, are taken. 
[0006] 

[Function] The cause of degradation of ferroelectric film, such as a titanic-acid 
zirconium lead (PZT) system with a perovskite crystal structure, is for starting an 
oxygen deficiency in a crystal lattice, and in order to add the oxidizer with which 
this oxygen deficiency is compensated or to enable self-compensation, the 
operation which can prevent degradation of the ferroelectric film comes out of it 
by [ of the ferroelectric film ] making a fi-ont face into rough ** at least. 
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[Example] Hereafter, this invention is explained in full detail according to an 
example. 

[0008] Drawing 1 is tlie theoretic sectional view of the storage section showing 
one example of this invention. That is, the fen-oelectric film 102 is formed on the 
electrode layer 101 which consists of Pt/TI film which is the 1st electrode, the 
phosphorus ^ass membrane 107 is formed on this ferroelectric film 102, the 
electrode layer 1 03 which consists of the Ti/Pt film which is the 2nd electrode is 
formed on this phosphorus glass membrane 1 07, and it changes. 
[0009] The process of this storage forms insulator layers, such as Si02 and Si3N4, 
on semi-conductor substrates, such as Si or GaAs. and carries out contact 
perforation to this insulator layer. lOOnm thickness extent formation of the Ti film 
is carried out with spatter vacuum evaporationo, a CVD method, etc, through the 
contact hole of a semi-conductor substrate. When a substrate is Si, this Ti film 
fi'ont face Is used as the obstruction film to diffusion of Si as TIN film which has 
electrical conductivity in NHS ambient atmosphere by high-speed heat treatment 
(RTF) for 800 degrees and about 30 seconds. Carry out SOnm thickness extent 
spatter vacuum evaporationo of the Ft film, and it considers as the 1st electrode 
layer 101. the so-called sol gel process which applies undiluted solutions, such as 
FZT of an alcoholic radical, on this list electrode layer 1 01, or a spin-on glass 
(SOG) ~ law or metal organic deposition (MOCVD) — the chemical vacuum 
deposition (CVD) using the approach and organic metal steam which are called law 
— by law In the case of electric write-in elimination storage, the ferroelectric film 
102 which consists of FZT etc. is formed in 130nm thickness extent. After 
annealing in an oxygen ambient atmosphere, the phosphorus glass (PSG) film 1 07 
whose phosphorus concentration is about 4-10 mol % with a CVD method After 
Inm - lOOnm thickness extent formation, Ft film and Ti film are formed "for the 2nd 
electrode layer 103 with spatter vacuum deposition etc., or metal membranes, such 
as other aluminum, etc. are formed. 

[0010] An operation of the phosphorus glass membrane 107 in this storage is an 
operation as an oxidizer, and when electric field are impressed to the ferroelectric 
film 102, it is for supplying the oxygen which runs short within the crystal of these 
ferroelectric film 107. Therefore, 107 may make the glass which contained these 
oxidizers and an oxidizer in the ferroelectric film 102 that to beP20this phosphorus 
glass membrane 5 simple substance, and what is necessary is just the film 
containing oxidizers, such as the simple substance film, 5 manganese oxide and 
potassium permanganate of 5 manganese oxide and potassium permanganates 
other than P205, or nitric-acid potash, and nitric-acid potash, contain, or may be 
mixed. Moreover, the film containing this oxidizer may not necessarily be formed as 
not only the up fi-ont face of the ferroelectric film 102 but a lower fi-ont face, or an 
interlayer. In addition, since oxidizers, such as P205, are hygroscopicity. when 
forming the simple substance film and the high concentration film, they need to 
form insulator layers, such as low concentration film. Si02 film, and Si3N4 film, 
further, and need to improve moisture resistance. 

[001 1] By enabling it to supply the oxygen fi'om an oxidizer to the ferroelectric 
film, it can come the number of rewritings of storage, the count of a substitute can 
be made into 1 billion times or more, and a life can be carried out in 10 or more. 
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[0012] Drawing 2 Is the sectional view of the Gtorage important section of a 
semiconductor memory showing other examples of this invention. Namely, the 
difftision layer 105 of an impurity and Si02 film 106 are formed in Si 104, and it 
changes. A contact hole can open In this Si02 film 106, and connect with said 
diffusion layer 105 and the electrode layer 101 which consists of the Pt/Ti film 
which is the 1st electrode, the Pt/TiN/TiN film, etc. through this contact hole is 
formed. Strong ********** 102 is formed on the electrode layer 101 which is said 
1st electrode, and it changes. On this ferroelectric film 102, the electrode layer 
103 which consists of the Ti/Pt film which is the 2nd electrode is formed, and It 
changes. The storage section of a semiconductor memory is formed and it 
changes, and the with a phosphorus concentration thickness [ about 10-100nm in 
% and thickness of 4-10 mols ] phosphorus glass membrane 107 Is formed in the 
fi-ont face of this storage section which includes the side face of the ferroelectric 
film 102 at least, and it grows into it. 

[0013] An operation of the phosphorus glass membrane 107 in this storage Is an 
operation as an oxidizer, and when electric field are impressed to the ferroelectric 
film 102, It is for supplying the oxygen which runs short within the crystal of these 
ferroelectric film 102 from the side face of the ferroelectric film 102. Moreover, 
107 may beP20this phosphorus glass membrane 5 simple substance, and should 
just be the film containing oxidizers, such as the simple substance film, manganese 
oxide and potassium permanganate of 5 manganese oxide and potassium 
permanganates other than P205, or nitric-acid potash, and nitric-acid potash. 
Moreover, the film containing this oxidizer may not necessarily be formed as not 
only the up front face of the ferroelectric film 102 but a lower fi-ont face, or an 
interlayer. In addition, since oxidizers, such as P205, are hygroscopicity, when 
forming the simple substance film and the high concentration film, they need to 
form insulator layers, such as low concentration film, Si02 film, and Si3N4 film, 
fijrther, and need to improve moisture resistance. 

[0014] Furthermore, this phosphorus glass membrane 107 etches the ferroelectric 
film 102 the shape for example, of a stripe, and in the shape of a check, or forms 
Irregularity »*** about 10-100nm, and forms it in that fi-ont face that includes a 
side face at least and the electrode layer may be further formed In those upper 
and lower sides. 

[0015] By forming the glass membrane containing an oxidizer or an oxidizer of the 
ferroelectric film etc. in a side face at least, it can come the number of rewritings 
of storage, the count of a substitute can be made into 1 billion times or more, and 
a life can be carried out in 1 0 or more. 

[0016] Drawl ng_3 is the sectional view of the storage important section of a 
semiconductor memory showing the example of others of this invention. Namely, 
the diffusion layer 105 of an Impurity and Si02 film 106 are formed in Si 104, and it 
changes. A contact hole can open in this Si02 film 106, and the front face of the 
electrode layer 101 which is this 1st electrode while connecting with said diffusion 
layer 105, forming the electrode layer 101 which consists of the Pt/Ti film which is 
the 1st electrode through this contact hole and changing is fiarmed in **, and 
Changes. On the *#** electrode layer 101 which is this 1st electrode, the 
ferroelectric film 102 is formed at least in about 10-lOOnm by about 10-1Q0nm at 
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**, and the front face turns to it. On the ferroelectric film 102 on this front face of 
rough, the electrode layer 103 which consists of the Ti/Pt film which is the 2nd 
electrode is formed, and it changes, and the storage section of a semiconductor 
memory is formed and it changes. 

[0017] Not only a front face but the inside of the •ferroelectric film and the bottom 
front face of the ferroelectric film may make the ferroelectric film rough structure, 
for example, raise Fori Si for the front face of an electrode 101 at 550 degrees 
with a CVD method on photoetching etc. and a substrate at a spherical crystal 
grain, form an electrode 101 on it after making the front face of an electrode 101 
into about lO-lOOnm concave convex rough structure, form the ferroelectric film 
102, or After carrying out spherical crystal granulation of the ferroelectric for the 
front face of the ferroelectric film 102 with photoetching or a CVD method and 
making the front face of the ferroelectric film 102 into about 10-100nm concave 
convex rough structure, you may carry out forming an electrode 103 etc. 
[0018] When the ferroelectric film was made Into about lO-iOOnm rough structure 
and electric field are impressed to the ferroelectric film, according to the 
difference of the thickness of the ferroelectric film The part which causes 
polarization, and the part which is not raised arise and there Is an operation which 
can give the so-called self-compensation function to compensate the oxygen atom 
which deviates from the part which caused polarization with the oxygen atom in 
the part which has not caused polarization. It can come the number of rewrltings of 
storage, the count of a substitute can be made into 1 billion times or more, and a 
life can be carried out in 1 0 or more. 

[0019] In addition, it cannot be overemphasized that the ferroelectric film is made 
into about 10-lOOnm rough structure, and the glass which contained the oxidizer 
and the oxidizer in the ferroelectric film may be made to contain, or you may make 
It, and mix. [ forming the oxidizer film In the front face and side face of the 
ferroelectric film ] 

Jm*^??'^'^."' ^•'•'oelectric film, there are others and titanic-acid 
BARYUUMU and titanic-acid stolon CHUMU, a titanic-acid bismuth, etc. [ lead / 
titanic-acid zirconium ] 

[0021] The approach which, and is contained mixed, or has **»*ed the 
ferroelectric film enough about 10-lOOnm rough structure, and is carried out [ an 
S^Jl i T^'l^i'' ® membrane and the oxidizer film containing an 
oxidizer, in the front face and side face of this ferroelectric film ] E. The high 
die ectric film which consists of Fuiili, et.al., lEDM Technical Digest and with a 
dielectric constant of about 400 shown in 267 (1992) titanic-acid BARYUUMU 
onlT . * i^^v'^^t ^S^' ' '^^"^ Technical Digest the with a dielectric 

^} ^^""^l ^^^^2) tantalum oxide film, etc. Are applicable 
also to the high dielectric film used for the capacitor storage section of dynamic 
random access memory. In this case, the leakage current of a high dielectric film 
RPF. ilclcufr!-'* ^""^ '"^^•'ease of memory holding time, extension of the 
4I J amount accompanying it low-power-lzation, etc. can be 

attained. 

[0022] 

[Effect of the Invention] It is effective in the ability to offer the storage with which 
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it rewrites by this Invention and ten yeare or more of life has a count by 1 billion 
times or more. 



[Translation done.] 



httD://www4.iDdl.nciDi.Eo.iD/cBi-bin/tran web era eiie 



2005/06/10 



06/10/2005 13:33 0426651783 

JP.07-074324,A [TECHNICAL FIELD] 



1/1 ^-v 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to the storage film configuration and 
storage membrane structure of storage which consist of the ferroelectric film. 



CTranslation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated 

3.ln the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] Ferroelectric film, such as titanic-acid zirconium lead 
(PZT), is inserted with a platinum membrane electrode etc., it is Ibrmed, and 
usually changed as the storage which consists of the ferroelectric film was 
conventionally shown in R.Womack, DTolsh, ISSCC Technical Digest, 242 (1989), 
etc. 
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* NOTICES * 

JPO and NCIPI are not respansible for any 
damages caused by the use of this translation. 

1. Thls document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



EFFECT OF THE INVENTION 

[Effect of the Invention] It is effective in the ability to offer the storage with which 
it rewrites by this Invention and ten years or more of life has a count by 1 billion 
tmes or more. 



[Translation done.] 
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* NOTICES * 
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damages caused by the use of this translation, 

1. This document has been translated by computer. So the translation may not 
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3.ln the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, according to the above- 
mentioned conventional technique, it deteriorated by rewriting whose counts of 
storage, such as ferroelectric film, such as titanic-acid zirconium lead (PZT), are 
about at most 1 million times, and the technical problem that a storage life was an 
at most two-year about room occurred. 

[0004] This invention aims at aiming at the count of storage of storage and the 
Improvement in a storage life which solve the technical problem of this 
conventional technique and consist of the ferroelectric film. 



[Translation done.] 
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MEANS 



[Means for Solving the Problem] that this invention forms phosphorus glass 
membrane in (1) ferroelectric film front face about storage in order to solve the 
above-mentioned technical problem and to attain the above-mentioned purpose, 
and (2) — forming phosphorus glass membrane In a ferroelectric film side face at 
least, and (3) ~ means, such as making a ferroelectric film front face into rough 
structure at least, are taken. 
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OPERATION 



[Function] The cause of degradation of ferrgelectric film, such as a titanlc-acid 
zirconium lead (PZT) system with a perovskite crystal structure, is for starting an 
oxygen deficiency In a crystal lattice, and In order to add the oxidizer with which 
this oxygen deficiency is compensated or to enable self-compensation, the 
operation which can prevent degradation of the ferroelectric film comes out of it 
by [ of the fen'oelectric film ] making a front face Into rough ** at least. 



[Translation done.] 
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EXAMPLE 



[Example] Hereafter, t^ils invention is explained in full detail according to an 
example. 

[0008] Drawing 1 Is the theoretic sectional view of the storage section showing 
one example of this invention. That is, the ferroelectric film 102 is formed on the 
electrode layer 101 which consists of Pt/Ti film which is the 1st electrode, the 
phosphorus glass membrane 107 is formed on this ferroelectric film 102, the 
electrode layer 103 which consists of the Ti/Pt film which is the 2nd electrode Is 
formed on this phosphorus glass membrane 107, and it changes. 
[0009] The process of this storage forms insulator layers, such as SI02 and SI3N4, 
on semi-conductor substrates, such as Si or GaAs, and carries out contact 
perforation to this insulator layer, lOOnm thickness extent formation of the Ti film 
is carried out with spatter vacuum evaporationo. a CVD method, etc. through the 
contact hole of a semi-conductor substrate. When a substrate is Si, this Ti film 
front face is used as the obstruction film to diffusion of Si as TIN film which has 
electrical conductivity in NH3 ambient atmosphere by high-speed heat treatment 
(RTF) for 800 degrees and about 30 seconds. Carry out 50nm thickness extent 
spatter vacuum evaporationo of the Pt film, and it considers as the 1st electrode 
layer 101. the so-called sol gel process which applies undiluted solutions, such as 
PZT of an alcoholic radical, on this 1st electrode layer 101, or a spin-on glass 
(SOG) ~ law or metal organic deposition (MOCVD) — the chemical vacuum 
deposition (CVD) using the approach and organic metal steam which are called law 
— by law In the case of electric write-in elimination storage, the ferroelectric film 
102 which consists of PZT etc. is formed in 130nm thickness extent. After 
annealing in an oxygen ambient atmosphere, the phosphorus glass (PSG) film 107 
whose phosphorus concentration is about 4-10 mol % with a CVD method After 
Inm - lOOnm thickness extent formation. Pt film and Ti film are formed for the 2nd 
electrode layer 103 with spatter vacuum deposition etc., or metal membranes, such 
as other aluminum, etc. are formed. 

[0010] An operation of the phosphorus glass membrane 107 in this storage is an 
operation as an oxidizer, and when electric field are impressed to the ferroelectric 
film 102, it is for supplying the oxygen which runs short within the crystal of these 
ferroelectric film 107. Therefore, 107 may make the glass which contained these 
oxidizers and an oxidizer in the fen'oelectric film 102 that to beP20this phosphorus 
glass membrane 5 simple substance, and what is necessary is just the film 
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containing oxidizers, such as th© simplo substance film, 5 manganese oxide and 
potassium permanganate of 5 manganese oxide and potassium permanganates 
other than P205, or nitric-acid potash, and nitric-acid potash, contain, or may be 
mixed. Moreover, the film containing this oxidizer may not necessarily be formed as 
not only the up front face of the ferroelectric film 102 but a lower front face, or an 
interlayer. In addition, since oxidizers, such as P205, are hygroscoplcity, when 
forming the simple substance film' and the high concentration film, they need to 
form insulator layers, such as low concentration film, Si02 film, and Si3N4 film, 
further, and need to improve moisture resistance. 

[001 1] By enabling it to supply the oxygen from an oxidizer to the ferroelectric 
film, it can come the number of rewritlngs of storage, the count of a substitute can 
be made into 1 billion times or more, and a life can be carried out In 1 0 or more. 
[0012] Drawing 2 Is the sectional view of the storage Important section of a 
semiconductor memory showing other examples of this invention. Namely, the 
diffusion layer 105 of an impurity and Si02 film 106 are formed in Sil04, and it 
changes. A contact hole can open In this Si02 film 106, and connect with said 
diffusion layer 105 and the electrode layer 101 which consists of the Pt/Ti film 
which is the 1st electrode, the Pt/TiN/TiN film, etc. through this contact hole is 
formed. Strong ********** 102 Is formed on the electrode layer 101 which is said 
1st electrode, and it changes. On this ferroelectric film 102, the electrode layer 
103 which consists of the Ti/Pt film which is the 2nd electrode Is farmed, and it 
changes. The storage section of a semiconductor memory is formed and it 
changes, and the with a phosphorus concentration thickness [ about 10-lOOhm in 
X and thickness of 4-10 mols ] phosphorus glass membrane 107 is formed In the 
front face of this storage section which includes the side face of the ferroelectric 
film 102 at least, and it grows into it. 

[0013] An operation of the phosphorus glass membrane 107 In this storage is an 
operation as an oxidizer, and when electric field are impressed to the ferroelectric 
film 102, it is for supplying the oxygen which runs short within the crystal of these 
ferroelectric film 102 from the side face of the ferroelectric film 102. Moreover, 
107 may beP20this phosphorus glass membrane 5 simple substance, and should 
just be the film containing oxidizers, such as the simple substance film, manganese 
oxide and potassium permanganate of 5 manganese oxide and potassium 
permanganates other than P205, or nitric-acid potash, and nitric-acid potash. 
Moreover, the film containing this oxidizer may not necessarily be formed as not 
only the up front face of the ferroelectric film 102 but a lower front face, or an 
interlayer. In addition, since oxidizers, such as P205, are hygroscoplcity, when 
forming the simple substance film and the high concentration film, they need to 
form insulator layers, such as low concentration film. SI02 film, and Si3N4 film, 
further, and need to improve moisture resistance. 

[0014] Furthermore, this phosphorus glass membrane 107 etches the ferroelectric 
film 102 the shape for example, of a stripe, and in the shape of a check, or forms 
Irregularity about 10-1 OOnm, and forms it in that front face that Includes a 
side face at least, and the electrode layer may be further formed In those upper 
and lower sides, 

[001 5] By forming the glass membrane containing an oxidizer or an oxidizer of the 
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ferroelectric film etc. in a side face at least, it can come the number of rewritings 
of storage, the count of a substitute can be made Into 1 billion times or more, and 
a life can be carried out in 10 or more. 

[0016] Drawing. 3 Is the sectional view of the storage Important section of a 
semiconductor memory showing the example of others of this Invention, Namely, 
the diffusion layer 105 of an impurity and Si02 film 106 are formed In Sil04, and it 
changes. A contact hole can open in this Si02 film 106, and the front face of the 
electrode layer 101 which is this 1st electrode while connecting with said diffusion 
layer 105, forming the electrode layer 101 which consists of the Pt/Ti film which is 
the 1st electrode through this contact hole and changing is formed in **, and 
changes. On the electrode layer 101 which is this 1st electrode, the 
ferroelectric film 102 is formed at least in about lO-IOOnm by about 10-100nm at 
**, and the front face turns to it. On the ferroelectric film 102 on this front face of 
rough, the electrode layer 103 which consists of the Ti/Pt film which is the 2nd 
electrode is formed, and it changes, and the storage section of a semiconductor 
memory is formed and it changes. 

[0017] Not only a front face but the inside of the ferroelectric film and the bottom 
front face of the ferroelectric film may make the ferroelectric film rough structure, 
for example, raise Fori Si for the front face of an electrode 101 at 550 degrees 
with a CVD method on photoetching etc. and a substrate at a spherical crystal 
grain, form an electrode 101 on It after making the front face of an electrode 101 
into about 10-100nm concave convex rough structure, form the ferroelectric film 
102, or After carrying out spherical crystal granulation of the ferroelectric for the 
fi-ont face of the ferroelectric film 102 with photoetching or a CVD method and 
making the front face of the ferroelectric film 102 Into about 10-lO0nm concave 
convex rough structure, you may carry out forming an electrode 103 etc. 
[0018] When the ferroelectric film was made into about 10-1DQnm rough structure 
and electric field are impressed to the ferroelectric film, according to the 
difference of the thickness of the ferroelectric film The part which causes 
polarization, and the part which is not raised arise and there is an operation which 
can give the so-called self-compensation Hinctlon to compensate the oxygen atom 
which deviates from the part which caused polarization with the oxygen atom in 
the part which has not caused polarization. It can come the number of rewritings of 
storage, the count of a substitute can be made Into 1 billion times or more, and a 
life can be carried out In 10 or more. 

[0019] In addition, it cannot be overemphasized that the ferroelectric film is made 
into about 10-lOOnm rough structure, and the glass which contained the oxidizer 
and the oxidizer in the ferroelectric film may be made to contain, or you may make 
it, and mix. [ forming the oxidizer film in the front face and side face of the 
ferroelectric film ] 

[0020] In addition, as ferroelectric film, there are others and titanic-acid 
BARYUUMU and titanic-acid stolon CHUMU, a titanic-acid bismuth, etc. [ lead / 

titanic-acid zirconium ] 

[0021] The approach which, and is contained mixed, or has ****ed the 
ferroelectric film enough about lO-lOOnm rough structure, and is carried out [ an 
approach ] [forming the glass membrane and the oxidizer film containing an 
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oxidi7er in the front face and side face of this fgrroelectric film ] E, ThQ high 
dielectric film which consists of Fuiili, eta!,, lEDM Technical Digest, and with a 
dielectric constant of about 400 shown in 267 (1992) titanic-acid BARYUUMU 
stolon CHUUMU, P. like C.Fazan etal., lEDM Technical Digest, the with a dielectric 
constant of about 21 shown in 263 (1992) tantalum oxide film, etc. Are applicable 
also to the high dielectric film used for the capacitor storage section of dynamic 
random access memory. In this case, the leakage current of a high dielectric film 
can be decreased and increase of memory holding time, extension of the 
REFURESSHU time amount accompanying it, low-power-lzatlon, etc. can be 
attained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the theoretic sectional view of the storage section showing one 
example of this ir^ventlon. 

[Drawin g 2] It is the sectional view of the storage important section of a 
semiconductor memory showing other examples of this invention. 
[Drawing 3] It is the sectional view of the storage Important section of a 
semiconductor memory showing the example of others of this Invention. 
[Description of Notations] 

101 ... Electrode layer 

102 ... Ferroelectric film 

1 03 ... Electrode layer 
104... SI 

105 ... Diffusion layer 
106... Si02 film 

1 07 ... Phosphorus glass membrane 
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